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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on 18 December 
2001 is in compliance with the provisions of 37 CFR 1.97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 1 02 of this title, if the 
differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

2. Claims 1-2, 4-6, 8-9, 13-14, and 16-21 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Liao et al. (U.S. Patent 5546430) (hereafter referred to 
as Liao) further in view of Phanse (U.S. Patent 6798828) (hereafter referred to as 
Phanse). 

As to claims 1 and 8, Liao teaches a method and receiver for 
decoding a signal received from a dispersive channel causing intersymbol 
interference ( IS I ) (Liao, column 5, lines 53-55; column 6, lines 53-58), comprising 
the steps of: generating a super-trellis representing the coding system used and 
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the dispersive channel and performing joint equalization and decoding of the 
received signal using the trellis (Liao, column 2, lines 48-59; column 8, lines 21- 
26; column 11, lines 26-60; column 14, lines 37-55; figures 5 and 9). Liao 
teaches the use of 4s8p-Trellis Coded Modulation (TCM) coding (Liao, column 
1 1 , lines 26-60; figure 5), but Liao does not teach the use of Multilevel Threshold- 
3 (MLT-3) coding. Phanse teaches the use of MLT-3 coding in a dispersive 
channel causing ISI (Phanse, column 2, line 26- column 3, Iine16). It is well 
known in the art at the time of the invention to use MLT-3 coding because MLT-3 
coding has radiation emission concentrated at lower frequencies, and therefore 
MLT-3 coding more easily meets Federal Communications Commission (FCC) 
standards for transmission over twisted pair cables; and, multilevel, 3 or more 
symbols, such MLT-3 coding, allow higher speed data transmission. As well, 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
invention to use MLT-3 coding in the system taught by Liao, in order to achieve 
radiation emission concentrated at lower frequencies, and higher speed data 
transmission, then other coding systems. 

As to claim 2 and 9, Liao teaches a method and receiver, wherein reduced 
complexity sequence estimation, or reduced-state sequence estimation (RSSE), 
is used in performing joint equalization and decoding of the received signal (Liao, 
column 10, lines 55-60; column 14, lines 38-68). 

As to claims 4 and 13, Liao teaches a method and receiver wherein 
generating a trellis representing the coding system used and the dispersive 
channel further comprises concatenating a trellis representing the coding system 
and a trellis representing the dispersive channel, generating a super-trellis (Liao, 
column 14, lines 37-55; figure 9). Liao does not teach the use of MLT-3 coding. 
Phanse teaches the use of MLT-3 coding. A trellis representing MLT-3 code can 
be formed. It is well known in the art at the time of the invention to use MLT-3 
coding because MLT-3 coding has radiation emission concentrated at lower 
frequencies, and MLT-3 coding allows higher speed transmissions. Therefore, it 
would be obvious to one of ordinary skill in the art at the time of the invention, to 
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use MLT-3 coding in the system taught by Liao, in order to achieve radiation 
emission concentrated at lower frequencies, and higher speed data transmission. 

As to claim 5, Liao teaches a method for receiving a signal. Liao does not 
teach the use of MLT-3 codes. Phanse teaches the use of MLT-3 codes, wherein 
the MLT-3 code uses three signal levels to represent two binary values (Phanse, 
column 2, lines 32-46). It is well known in the art at the time of the invention to 
use MLT-3 coding because MLT-3 coding has radiation emission concentrated at 
lower frequencies, and MLT-3 coding allows higher speed transmissions. 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
invention, to use MLT-3 coding in the system taught by Liao, in order to achieve 
radiation emission concentrated at lower frequencies, and higher speed data 
transmission. 

As to claims 6 and 14, Liao teaches a method and receiver, wherein a 
trellis representing the 4s8p-TCM coding has as least two branches leaving or 
entering each state, each of the branches corresponding to state transitions 
associated with binary values (Liao, figure 5). Liao does not teach the use of 
MLT-3 coding. Phanse teaches the use of MLT-3 coding. MLt-3 coding may be 
used, wherein a representing the MLT-3 code has as least two branches leaving 
or entering each state, each of the branches corresponding to state transitions 
associated with binary values. It is well known in the art at the time of the 
invention to use MLT-3 coding because MLT-3 coding has radiation emission 
concentrated at lower frequencies, and MLT-3 coding allows higher speed 
transmissions. Therefore, it would be obvious to one of ordinary skill in the art at 
the time of the invention, to use MLT-3 coding in the system taught by Liao, in 
order to achieve radiation emission concentrated at lower frequencies, and 
higher speed data transmission. 

As to claim 16, Liao teaches a method for receiving a signal. Liao does not 
teach the use of MLT-3 codes. Phanse teaches the use of MLT-3 codes, wherein 
the MLT-3 code uses three signal levels to represent two binary values (Phanse, 
column 2, lines 32-46). Phanse teaches the use of MLt-3 coding, wherein a trellis 
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representing the MLT-3 code can be formed which has as least two branches 
leaving or entering each state, each of the branches corresponding to state 
transitions associated with binary values. It is well known in the art at the time of 
the invention to use MLT-3 coding because MLT-3 coding has radiation emission 
concentrated at lower frequencies, and MLT-3 coding allows higher speed 
transmissions. Therefore, it would be obvious to one of ordinary skill in the art at 
the time of the invention, to use MLT-3 coding in the system taught by Liao, in 
order to achieve radiation emission concentrated at lower frequencies, and 
higher speed data transmission. 

As to claims 17-19, Liao teaches a method for receiving a signal. Liao teaches 
the use of 4s8p-TCM coding, wherein a first trellis state has a previous value of 
+1 , a second and third trellis states has a previous value of 0, and a third trellis 
state has a previous value of-1 (Liao, figure 5c). For example, SO may have the 
value of +1 , S1 and S2 may have the value of 0, and S3 may have the value of - 
1 . Liao does not teach the use of MLT-3 codes. Phanse teaches the use of MLT- 
3 codes, where a trellis similar to 5c ay be formed for the MLT-3 coding method, 
with the same trellis states. It is well known in the art at the time of the invention 
to use MLT-3 coding because MLT-3 coding has radiation emission concentrated 
at lower frequencies, and MLT-3 coding allows higher speed transmissions. 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
invention, to use MLT-3 coding in the system taught by Liao, in order to achieve 
radiation emission concentrated at lower frequencies, and higher speed data 
transmission. 

As to claims 20 and 21, Liao teaches a method and receiver for 
decoding a signal comprising the steps of: generating a super-trellis representing 
the coding system used and the dispersive channel and performing joint 
equalization and decoding of the received signal using the trellis (Liao, column 
14, lines 37-55; figure 9). 
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3. Claims 3, and 10-12 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liao, further in view of Phanse, as applied above to base 
claims 1 and 8, further in view of Malmberg et al. (U.S. Patent Application 
Publication 2002/0150180) (hereafter referred to as Malmberg). 

As to claims 3 and 11, Liao teaches a method and receiver. Liao does not 
teach the Viterbi algorithm is used in performing joint equalization and decoding 
of the received signal. Malmberg teaches the use of the Viterbi algorithm in a 
reduced-state trellis system (Malmberg, paragraph 30). It is well known in the art 
at the time of the invention to use the Viterbi algorithm, because the Viterbi 
algorithm uses less power, and has a fixed coding time, compared to other 
coding methods. Therefore, it would be obvious to one of ordinary skill in the art 
at the time of the invention, to use the Viterbi algorithm in the system taught by 
Liao, in order to achieve a fixed coding time, and to use less power in data 
transmission. 

As to claims 10 and 12, Liao teaches a receiver wherein RSSE is used to 
generate a reduced-state trellis. Malmberg teaches the use of the Viterbi 
algorithm in a reduced-sate trellis system. Liao does not teach the steps of 
searching the super-trellis. Malmberg teaches searching the super-trellis, 
comprising the steps of: calculating for each received symbol the Euclidian 
distance to the symbol (a branch metrics unit); determining which of those 
symbols has the minimum Euclidian distance (an add-compare-select unit); 
storing the symbol information for the symbol that has the minimum Euclidian 
distance to the received symbol (a survivor memory unit); and returning soft- 
value information to the decoder to be used in error reduction (a decision- 
feedback unit) (Malmberg, paragraphs 67-68; figure 7). 

4. Claims 7, 15, and 22 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liao, further in view of Phanse, as applied above to base 
claims 1, 8, and 16, further in view of Chan (U.S. Patent 6744831 ) (hereafter 
referred to as Chan). Liao teaches a method and receiver. Liao does not teach a 
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receiver wherein the dispersive channel is an ethernet channel. Chan teaches a 
receiver, wherein the dispersive channel is an ethernet channel (Chan, column 1, 
lines 25-46). It is well known in the art at the time of the invention to use an 
ethernet channel, because an ethernet channel allows much higher data rates 
than previously achieved. Therefore, it would be obvious to one of ordinary skill 
in the art at the time of the invention, to use an ethernet channel, in the system 
taught by Liao, in order to achieve much higher data rates. 

Conclusion 

5: The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

i. U.S. Patent 5031195, Chevillat et al.; 

ii. U.S. Patent 6081562, He et al.; 

iii. U.S. Patent Application Publication 2003/0053535, Malkov et al.; 

iv. U.S. Patent Application Publication 2003/0115061, Chen; and 

v. U. S. Patent 5214672, Eyuboglu et al. (figures 1, 5-6). 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Anika F. Talapatra whose telephone number 
is 571-272-6039. The examiner can normally be reached on Monday to Friday, 
08:00-16:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayour can be reached on 571-272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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